National Climatic Data Center
DATA DOCUMENTATION
FOR

DATA SET 9640 (DSI-9640)

TI ME BI AS CORRECTED DI VI SI ONAL
TEMPERATURE- PRECI PI TATI ON- DROUGHT | NDEX

December 17, 2002

National Climatic Data Center
151 Patton Ave.
Asheville, NC 28801-5001 USA



Table of Contents

Topic Page Number
R L o = i o= o A 3
2. Element Names and Definitions: ........ ... 4
T o T wA I = = 11
L B @ ) © N T I i = 11
o O @ Y ar= e 11
6. HoWw to order data. ...ttt ittt ittt eeeeeeennnns 11
7. Archiving Data Center. ...ttt ittt ettt e e e e e e eeeeeeen 11
8. Technical ContaCh. ...ttt ittt eeeeeeennnns 12
9. Known Uncorrected Problems. ... ..ttt tiieneteennneeenns 12
10. Quality Statement. ...ttt e et teeeeeeeeneeeesennnns 12
11. Essential Companion Data Sets.......i.iuiiiiiiiiiiiniennnnn. 12
I S N ol o o @2 Y 12



1. Abstract: The National Cimatic Data Center (NCDC) numintains and routinely
publ i shes nonthly averages of tenperature and precipitation for state climatic
divisions in the publication Cimatol ogical Data (US Dept. of Agriculture,
1931-40, US Dept. of Conmerce, 1940-82). The climatic divisions represent a
region within a state that is, as nearly as possible, clinatically honbgeneous.
Ooviously, in a complex terrain rather extreme variations can occur, but
usual |y the standardi zed departures fromthe nornmal are spatially consistent
within a division.

The Pal mer nodel was calibrated over the period 1931-83. |Input consisted of
nonthly mean tenperature and total precipitation for each of the 344 state
climatic divisions. Prior to 1931, divisional averages were obtained by a
series of regression equations relating statewi de nmonthly tenperature and
precipitation to divisional values. H storical dimtology Series 1-6

describes the procedure in detail. Data prior to 1931 should be treated as
estimates within each division. Large-scale patterns should be fairly well
represented during this tine period, but details within a state will be

snoot hed by the regression estimates.

The major paraneters in this file are sequential "Time Biased Corrected" state
climatic division nmonthly Average Tenperatures (Deg. F. to 10ths),
Precipitation (inches to 100ths), and Pal mer Drought |ndices (PDSI, PHD, PNDI
and ZNDX). Period of record is 1895 through | atest nonth avail abl e, updated
nont hl y.

Mont hly averages within a climatic division have been cal cul ated by giving
equal weight to stations reporting both tenperature and precipitation within a
division. In the US., observers at cooperative stations often take one
observation per day, and the ending tine of the clinatol ogical day at any
station can vary fromstation-to-station as well as year-to-year. Differences
of the 24-hour period over which each observer reports his or her maxi num and
m ni mum tenperature as well as the average tenperature [(max + nmin)/2] affect
the cal cul ated nonthly nean tenperature. Karl, et al. (1986), describe the

bi ases that this introduces. These potential biases were rectified by
adjusting for these varying observation tinmes. The nodel described by Karl, et
al. (1986), was used to adjust the clinmate division averages such that al
stations end their clinatol ogical day at midnight; i.e., climtol ogi cal day
coincides with cal endar day. The tine of observation was determ ned at each
station within a climate division during January of the years 1931, 1941, 1951
1965, 1975, and 1984 for the states of California, Colorado, Illinois, |Indiana,
New York, North Carolina, and Washington. The fraction of observers recording
at various hours of the day was cal culated and interpolated for intervening
years (extrapol ated for subsequent years). For these seven states, the ending
time of observation was grouped into three categories: AM PM and MD. The AM
category included observers who ended their clinatol ogical day between 3 AM and
11AM the PM category between noon and 9 PM and the MD category between 10 PM
and 2 AM all local standard tine. The fraction of observers in these
categories was cal culated, and it was assumed the 7 AM observation tinme best
represented the AM category; the 5 PM observation tine, the PM category; and

m dni ght for the MD category. The reason for the sinplification was to test if
a faster nethod, requiring significantly | ess bookkeepi ng and keypunchi ng,
could not provide nearly as good results as calculating the fraction of
observers at each of the 24 hours of the day.

The tine of observation bias nodel was run by using the latitude and | ongitude
of each of the centroids of the climte divisions. The output fromthe nodel
was the tinme of observation bias, with respect to a m dni ght-to-mn dnight

cli mat ol ogi cal day, for each of the possible ending hours of the climatol ogica
day. Each climate division's nonthly average was then adjusted by wei ghting



the bias at any given hour by the fraction of stations within the clinate
di vi si on observing at that hour, and subtracting the result for the reported
nont hl y mean tenperature.

Differences of the biases were small (< 0.3 Deg. F.) for those cal cul ated by
categorizing the ending time of observation into three categories conmpared to

t hose obtained fromcalculating the fraction of stations with observation tines
at each of the 24 hours of the day. This is attributed to the preponderance of
AM observation tines falling between 6 AMand 9 AM and PM observation tines
falling between 4 PMand 7 PM As a result, by assuming 7 AM observation for
all AMstations and 5 PMfor all PMstations, a good estimate of the nedian
bias is obtained for all AMor PM observations. Furthernore, nearly all the M
stati ons observed at m dni ght.

It should also be noted that the borders of the climate divisions in 1951 were
not consistent with those defined in 1965. Due to the substantial additiona
effort it would have required | ocating each station within three or four
climate divisions, as defined today, the change in the statew de percentage of
AM PM and MD observation tines was applied in equal proportions to al
climate divisions prior to and including 1951

Based on snall differences between the two methods of estimating the time of
observation bias, the sinpler categorical procedure was used for all clinmate
divisions. This should effectively elimnate nost of the biases (over 2 Deg.
F.) in some climte divisions that have becone part of the divisional averages.
These bi ases affect both trends and actual estimates of divisional averages.

Hi storical drought data have been added to this file for the period 1895 to
present. The file is updated nmonthly. Al drought data are calibrated using
t he period 1895-1987.

2. Elenent Nanes and Definitions:

Dr ought data i ncl ude:
a. Palner Drought Severity Index (PDSI)

This is the monthly value (index) that is generated indicating the severity of
a wet or dry spell. This index is based on the principles of a balance between
nmoi sture supply and demand. Man-made changes were not considered in this
calculation. The index generally ranges from-6 to +6, with negative val ues
denoting dry spells and positive values indicating wet spells. There are a few
val ues in the magnitude of +7 or -7. PDSI values 0 to -.5 = nornmal; -0.5to -
1.0 = incipient drought; -1.0 to -2.0 = mild drought; -2.0 to -3.0 = noderate
drought; -3.0 to -4.0 = severe drought; and greater than -4.0 = extrene
drought. Simlar adjectives are attached to positive values of wet spells.
This is a neteorological drought index used to assess the severity of dry or
wet spells of weather. See file 1 bel ow

b. Pal mer Hydrol ogi cal Drought Index (PHDI)

This is the monthly value (index) generated nmonthly that indicates the severity
of a wet or dry spell. This index is based on the principles of a bal ance

bet ween noi sture supply and demand. Man-nade changes such as increased
irrigation, new reservoirs, and added industrial water use were not included in
the conputation of this index. The index generally ranges from-6 to +6, with
negative val ues denoting dry spells, and positive values indicating wet spells.
There are a few values in the magnitude of +7 or -7. PHD values 0 to -0.5 =
normal; -0.5to -1.0 = incipient drought; -1.0 to -2.0 = mld drought; -2.0 to
-3.0 = noderate drought; -3.0 to -4.0 = severe drought; and greater than -4.0 =
extreme drought. Sinilar adjectives are attached to positive values of wet
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spells. This is a hydrol ogical drought index used to assess |long-term noisture
supply. See file 2 bel ow

c. Palnmer "Z" I ndex (ZNDX)

This is the generated nonthly Z values, and they can be expressed as the
"Moi sture Anonmaly Index." Each monthly Z value is a nmeasure of the departure
fromnormal of the moisture climate for that nmonth. This index can respond to

ooV O P ", CT C O S

“Tabl e 1 contains expected val ues of the Z index and other drought paraneters.
See Historical Cimatology Series 3-6 through 3-9 (NCDC Library) for a detailed
description of the drought indices.” See file 3 bel ow.

d. Modified Pal mer Drought Severity |ndex (PNDI)

This is a nodification of the Pal mer Drought Severity Index. The nodification
was made by the National Weather Service Climte Analysis Center for
operational neteorol ogi cal purposes. The Pal mer drought program cal cul ates
three internediate parallel index values each nonth. Only one value is

sel ected as the PDSI drought index for the nonth. This selection is nade
internally by the programon the basis of probabilities. |If the probability
that a drought is over is 100% then one index is used. |If the probability
that a wet spell is over is 100% then another index is used. |If the
probability 1s between 0% and 100% the third index is assigned to the PDSI.
The nodification (PVDI) incorporates a weighted average of the wet and dry

i ndex ternms, using the probability as the weighting factor. (Thonas R

Heddi nghause and Paul Sabol, 1991; "A Review of the Pal ner Drought Severity

I ndex and Where Do W Go From Here?," Proceedings of the Seventh Conference on
Applied dinmatol ogy, pp. 242-246, American Meteorol ogi cal Society, Boston, M.
The PMDI and PDSI will have the same val ue during an established drought or wet
spell (i.e., when the probability is 100%, but they will have different val ues
during transition periods. See file 4 bel ow

Table 1. Cl asses for Wt and Dry Peri ods

Appr oxi mat e

Cunmul ative PHDI ZNDX
Frequency % Range Cat egory Range
>96 > 4. 00 Extreme wet ness > 3.50
90- 95 3.00, 3.99 Severe wet ness 2.50, 3.49
73-89 1.50, 2.99 M1d to noderate wetness 1.00, 2.49
28-72 -1.49, 1.49 Near nor nal -1.24, 0.99
11-27 -1.50, -2.99 Mld to noderate drought -1.25, -1.99
5-10 -3.00, -3.99 Severe drought -2.00, -2.74
<4 <-4.00 Extrene drought < -2.75

This data files resides on nagnetic tape and contains 6 files separated by end of
file marks. The tape is unlabel ed.

File 1. Divisional Monthly Pal mer Drought Severity |ndex (PDSI)
94 characters per record, blocked 100 records per bl ock

File 2. Divisional Monthly Pal mer Hydrol ogi cal Drought |ndex (PHDI)
94 characters per record, blocked 100 records per bl ock

File 3. Divisional Mnthly Palmer "Z" |Index (ZNDX)



94 characters per

record, blocked 100 records per bl ock

File 4. Divisional Monthly Modified Pal ner Drought Severity Index (PMl)
94 characters per record, blocked 100 records per bl ock
File 5. Divisional Mnthly Tenperatures
94 characters per record, blocked 100 records per bl ock
File 6. Divisional Monthly Precipitation
94 characters per record, blocked 100 records per bl ock
FILE 1. DIVISIONAL MONTHLY PALMER DROUGHT SEVERI TY | NDEX (PDSI)
El ement Record
Nane Posi ti on El ement Description
FI LLER 1 Bl ank
STATE- CODE 2-3 STATE CODE as indicated in the State-Code Tabl e.
Range of val ues of 01-91
01 Al abama 28 New Jer sey
02 Arizona 29 New Mexi co
03 Arkansas 30 New York
04 California 31 North Carolina
05 Col orado 32 North Dakota
06 Connecti cut 33 Chio
07 Del awar e 34 Okl ahonma
08 Florida 35 Oregon
09 Ceorgia 36 Pennsyl vani a
10 I daho 37 Rhode | sl and
11 Il linois 38 South Carolina
12 I ndi ana 39 Sout h Dakot a
13 | owa 40 Tennessee
14 Kansas 41 Texas
15 Kent ucky 42 Ut ah
16 Loui si ana 43 Ver nont
17 Mai ne 44 Virginia
18 Maryl and 45 Washi ngt on
19 Massachusetts 46 West Virginia
20 M chigan 47 W sconsin
21 M nnesota 48 Wom ng
22 M ssi ssi ppi 49 Not Used
23 M ssouri 50 Al aska
24 Mont ana 51 Hawai
25 Nebr aska 66 Puerto Rico
26 Nevada 67 Virgin |Islands
27 New Hanpshire 91 Pacific Islands
DI VI SI ON NUMBER 4-5 Div. # assigned by NCDC. Range of values 01-10
FI LLER 6 Bl ank
YEAR 7-10 Year of the record. Range is 1895 to current
year processed.
JAN- VALUE 11-17 JANUARY Di vi sional Monthly "PDSI". Range of
val ues b-20.00 to bb20.00. Decinmal point

retains a position in 7-character field.



M ssing values in the |latest year are indicated
by -999. 99.

FEB- VALUE 18- 24 FEBRUARY Di vi si onal Mnthly "PDSI".
MAR- VALUE 25-31 MARCH Di vi si onal Monthly "PDSI".
APR- VALUE 32- 306 APRIL Drvistonal NMonthly "PDSI ™.
MAY- VALUE 39-45 MAY Di vi si onal Monthly "PDSI".
JUNE- VALUE 46- 52 JUNE Di vi sional Mnthly "PDSI".
JULY- VALUE 53-59 JULY Divisional Mnthly "PDSI".
AUG- VALUE 60- 66 AUGUST Di vi sional Monthly "PDSI".
SEPT- VALUE 67-73 SEPTEMBER Di vi si onal Monthly "PDSI".
OCT- VALUE 74-80 OCTOBER Di vi si onal Mnthly "PDSI".
NOV- VALUE 81-87 NOVEMBER Di vi si onal Mnthly "PDSI".
DEC- VALUE 88-94 DECEMBER Di vi si onal Mnthly "PDSI".

FILE 2. DIVISI ONAL MONTHLY PALMER HYDROLOG CAL DROUGHT | NDEX (PHDI)

El enent
Name

FI LLER
STATE- CODE

DI VI SI ON- NUMBER

FI LLER
YEAR

JAN- VALUE

FEB- VALUE
MAR- VALUE
APR- VALUE
MAY- VALUE
JUNE- VALUE
JULY- VALUE

Record
Posi ti on

1
2-3

4-5

7-10

11-17

18-24
25-31
32-38
39-45
46-52
53-59

El ement Descri ption
Bl ank

STATE- CODE as indicated in State Code Tabl e as
described in FILE 1. Range of values is 01-91.

DI VI SI ON NUMBER - Assigned by NCDC. Range of
val ues 01-10.

Bl ank

This is the year of record. Range is 1895 to
current year processed.

JANUARY Monthly Divisional "PHDI". Range of

val ues b-20.00 to bb20.00. Decimal point
retains a position in 7-character field.

M ssing values in the latest year are indicated
by -999. 99.

FEBRUARY Mont hly Divisional "PHD".

MARCH Mont hly Divisional "PHD ".

APRIL Monthly Divisional "PHD".

MAY Mont hly Divisional "PHD ".

JUNE Mont hly Divisional "PHDI".

JULY Monthly Divisional "PHD".
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AUG- VALUE 60- 66 AUGUST Mont hly Divisional "PHD ".
SEPT- VALUE 67-73 SEPTEMBER Mont hly Divi sional "PHDI".
OCT- VALUE 74-80 OCTOBER Mont hly Divisional "PHD".
NOV- VALUE ol-a/ NOVEMBER Mont hl'y Drvisitonal “PHDI ™.
DEC- VALUE 88-94 DECEMBER Mont hly Divisional "PHD".

FILE 3. DIVISIONAL MONTHLY PALMER "Z" | NDEX (ZNDX)

El enent
Name

FI LLER
STATE- CODE

DI VI SI ON- NUMBER

FI LLER
YEAR

JAN- VALUE

FEB- VALUE
MAR- VALUE
APR- VALUE
MAY- VALUE

Record
Posi ti on

1
2-3

4-5

7-10

11-17

18-24
25-31
32-38
39-45

El ement Descri ption
Bl ank

STATE- CODE as indicated in State Code Tabl e as
described in FILE 1. Range of values is 01-91

DI VI SI ON NUMBER - Assigned by NCDC. Range of
val ues 01-10.

Bl ank

This is the year of record. Range is 1895 to
current year processed.

JANUARY Mont hly Divisional "ZNDX'. Range of

val ues b-20.00 to bb20.00. Decimal point
retains a position in 7-character field.

M ssing values in the |latest year are indicated
by -999.99

FEBRUARY Mont hly Divi si onal " ZNDX"

MARCH Mont hly Divisi onal "ZNDX"

APRI L Monthly Divisional "ZNDX"

MAY Mont hly Divi sional "ZNDX"



JUNE- VALUE 46- 52 JUNE Mont hly Divisional "ZNDX".

JULY- VALUE 53-59 JULY Monthly Divisional "ZNDX".

AUG- VALUE 60- 66 AUGUST Mont hly Divi sional "ZNDX'.
SEPT- VALUE o/-713 SEPITEVMBER Mont hl'y Divisional ™ ZNDX".
OCT- VALUE 74-80 OCTOBER Mont hl'y Divi sional "ZNDX".
NOV- VALUE 81-87 NOVEMBER Mont hl'y Divi si onal " ZNDX".
DEC- VALUE 88-94 DECEMBER Mont hly Divi si onal "ZNDX".

FILE 4. DIVISI ONAL MONTHLY MODI FI ED PALMER DROUGHT SEVERI TY | NDEX ( PMDI)

El enent Record

Nane Posi tion El ement Descri ption

FI LLER 1 Bl ank

STATE- CODE 2-3 STATE- CODE as indicated in State Code Table as
described in FILE 1. Range of values is 01-
91.

Dl VI SI ON- NUVBER 4-5 Dl VI SI ON NUMBER - Assigned by NCDC. Range of
val ues 01-10.

FI LLER 6 Bl ank

YEAR 7-10 This is the year of record. Range is 1895 to
current year processed.

JAN- VALUE 11-17 JANUARY Monthly Divisional "PMDI". Range of
val ues b-20.00 to bb20.00. Decinmal point
retains a position in 7-character field.

M ssing values in the |latest year are
i ndi cated by -999. 99.

FEB- VALUE 18- 24 FEBRUARY Mont hly Divisional "PMI".

MAR- VAL UE 25-31 MARCH Mont hly Divi sional "PMI".

APR- VAL UE 32-38 APRI L Monthly Divisional "PMI".

MAY- VAL UE 39-45 MAY Mont hly Divisional "PMI".

JUNE- VALUE 46-52 JUNE Monthly Divisional "PMVDI".

JULY- VALUE 53-59 JULY Monthly Divisional "PMVDI".

AUG- VAL UE 60- 66 AUGUST Monthly Divisional "PMI".

SEPT- VALUE 67-73 SEPTEMBER Mont hly Divisional "PMI".

OCT- VALUE 74- 80 OCTOBER Mont hly Divisional "PMI".

NOV- VAL UE 81- 87 NOVEMBER Mont hl'y Divi sional "PMI".



DEC- VALUE 88- 94 DECEMBER Mont hly Divisional "PMI".

FILE 5. DIVISIONAL MONTHLY TEMPERATURES

El enment Record

Nane Posi ti on El ement Descri ption

STATE- CODE 1-2 STATE- CODE as indicated in State Code Table as
described in FILE 1. Range of values is 01-
91.

Dl VI SI ON- NUMBER 3-4 Dl VI S| ON NUMBER - Assigned by NCDC. Range of
val ues 01-10.

YEAR 5-8 This is the year of record. Range is 1895 to
current year processed.

JAN- VALUE 9-13 JANUARY Mont hly Divisional Tenperature Val ue.
Range of values -50.0 to 140.0 degrees
Fahrenheit. Decimals retain a position in the
5-character field. Mssing values in the
| atest year are indicated by -99.9.

FEB- VALUE 14-18 FEBRUARY Mont hly Divi sional Tenperature Val ue

MAR- VALUE 19-23 MARCH Mont hly Divisional Tenperature Val ue

APR- VALUE 24-28 APRI L Monthly Divisional Tenperature Val ue.

MAY- VALUE 29-33 MAY Mont hly Divi sional Tenperature Val ue

JUNE- VALUE 34- 38 JUNE Mont hly Divisional Tenperature Val ue.

JULY- VALUE 39-43 JULY Monthly Divisional Tenperature Val ue.

AUG- VALUE 44- 48 AUGUST Mont hly Divisional Tenperature Val ue.

SEPT- VALUE 49- 53 SEPTEMBER Mont hly Di vi sional Tenperature Val ue

OCT- VALUE 54-58 OCTOBER Mont hly Divisional Tenperature Val ue

NOV- VALUE 59- 63 NOVEMBER Mont hly Divi si onal Tenperature Val ue

DEC- VALUE 64- 68 DECEMBER Mont hly Divi si onal Tenperature Val ue

FI LLER 69- 94 Bl anks

FILE 6. DIVISIONAL MONTHLY PRECI PI TATI ON

El enment Record

Nane Posi tion El ement Descri ption

STATE- CODE 1-2 STATE- CODE as indicated in State Code Table as
described in FILE 1. Range of value is 01-91

Dl VI SI ON- NUVBER 3-4 Dl VI SI ON NUMBER - Assigned by NCDC. Range of

val ues 01-10.
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This is the year of record. Range is 1895 to

JANUARY Mont hly Divisional Precipitation

Val ue. Range of values 00.00 to 99.99.

Deci mal point retains a position in the 5-
character field. Mssing values in the | atest
year are indicated by -9.99.

FEBRUARY Monthly  Divi sional Preci pitation

MARCH Mont hly Divisional Precipitation Value.
APRI L Monthly Divisional Precipitation Val ue.
MAY Mont hly Divi sional Precipitation Val ue.
JUNE Mont hly Divisional Precipitation Value.
JULY Monthly Divisional Precipitation Val ue.

AUGUST Mont hly Divisional Precipitation Val ue.
SEPTEMBER Mont hly Divi si onal Precipitation

OCTOBER Mont hly Divisional Precipitation

NOVEMBER Mont hly Di vi sional Precipitation

DECEMBER Mont hly Divi sional Precipitation

YEAR 5-8

current year processed.
JAN- VALUE 9-13
FEB- VALUE 14- 18

Val ue.
MAR- VALUE 19- 23
APR- VALUE 24-28
MAY- VALUE 29-33
JUNE- VALUE 34- 38
JULY- VALUE 39-43
AUG- VALUE 44- 48
SEPT- VALUE 49-53

Val ue.
OCT- VALUE 54-58

Val ue.
NOV- VALUE 59-63

Val ue.
DEC- VALUE 64- 68

Val ue.
FI LLER 69- 94 Bl anks

3. Start Date: 1895.
4 Stop Date: Ongoi ng. Updated nonthly.
5. Coverage: Contiguous United States.
6 How to Order Data:

Ask NCDC s Cimate Services about the cost of obtaining this data set.

Phone: 828-271-4800
FAX: 828-271-4876
E-mmi | : NCDC. O der s@oaa. gov

7. Archi ving Data Center:

National dimatic Data Center
Federal Buil ding

151 Patton Avenue

Asheville, NC 28801-5001
Phone: (828) 271-4800.

8. Techni cal Cont act :
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National Cimatic Data Center
Federal Buil ding

151 Patton Avenue

Asheville, NC 28801-5001
Phone: (828) 271-4800.

9. Known Uncorrected Problens: No information provided with original
docunent ati on.

10. Quality Statenent: No information provided with original documentation.

11. Essential Conpanion Datasets: No information provided with original
docunent ati on.
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